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(54) CATADIOPTRIC SYSTEM AND EXPOSURE DEVICE HAVING THIS 
CATADIOPTRIC SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
catadioptric system which is small in the distance be 
tween on object surface and an image surface, has 
simple constitution of a small number of lens 
elements, is capable of achieving high resolution of 
<fi.l fim by using light of a vacuum UV wavelength 
of, for example, ^80 nm. 
SOLUTION: This catadioptric system has a first 
imaging optical system (Gl) which has a concave 
mirror (CM2) and a plane reflecting mirror (Ml) and 
forms the first intermediate image of the first surface 
in accordance with the light from the first surface 
(R), a second imaging optical system (G2) which has 
a concave mirror (CM3) and a plane reflecting 
mirror (M4) and forms the second intermediate 
image of the first surface in accordance with the 
light through the first imaging optical system and the 
third imaging optical system (G3) of a refraction 
type which forms the final image of the first surface 
on the second surface (W) in accordance with the light through the second imaging optical 
system. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Cata-dioptric system characterized by providing the following/The 1st image 
formation optical system for having at least one concave surface reflecting mirror and at least 
one plane mirror, and forming the 1st middle image of the 1st aforementioned page based on 
the light from the 1st page. The 2nd image formation optical system for forming the 2nd 
middle image of the 1st aforementioned page based on the light which has at least one 
concave surface reflecting mirror and at least one plane mirror, and minded the 
aforementioned 1st image formation optical system. The 3rd image formation optical system 
refraction type [ for forming the last image of the 1st aforementioned page on the 2nd page 
based on the light through the aforementioned 2nd image formation optical system ]. 
[Claim 2] All the optical faculty material except the plane mirror of the aforementioned 1st 
image formation optical system, and all the optical members except the plane mirror of the 
aforementioned 2nd image formation optical system It is arranged along with the 1st single 
optical axis prolonged in the shape of a straight line, all the optical members of the 
aforementioned 3rd image formation optical system It is arranged along with the 2nd single 
optical axis prolonged in the shape of a straight line so that it might intersect perpendicularly 
with the 1st optical axis of the above, the light from [ aforementioned ] the 1st page The light 
which formed the aforementioned 1st middle image through one plane mirror in the 
aforementioned 1st image formation optical system and one concave surface reflecting mirror 
one by one, and minded the aforementioned 1st image.formation optical system Cata-dioptric 
system according to claim 1 characterized by forming the aforementioned 2nd middle image 
through one plane mirror of the aforementioned 2nd image formation optical system, and one 
concave surface reflecting mirror one by one. 

[Claim 3] The aforementioned 1st image formation optical system is cata-dioptric system 
according to claim 2 characterized by having at least one negative-lens component arranged 
just before the aforementioned concave surface reflecting mirror. 

[Claim 4] The aforementioned 2nd image formation optical system is cata-dioptric system 
according to claim 2 or 3 characterized by having at least one negative-lens component 
arranged just before the aforementioned lieberkuhn. 

[Claim 5] Cata-dioptric system given in the claim 1 characterized by arranging the field lens 
in the optical path between the aforementioned 1st image formation optical system and the 
aforementioned 2nd image formation optical system, or any 1 term of 4. 
[Claim 6] At least one lens in the aforementioned field lens arranged in the optical path 
between the aforementioned 1st image formation optical system and the aforementioned 2nd 
image formation optical system is cata-dioptric system according to claim 5 characterized by 
having the configuration which cut partially [ in order to pass only the reflected light from the 
aforementioned lieberkuhn, without passing the incident light to the aforementioned 
lieberkuhn of the aforementioned 1st image formation optical system ], and was lacked. 
[Claim 7] At least one lens in the aforementioned field lens arranged in the optical path 
between the aforementioned 1st image formation optical system and the aforementioned 2nd 
image formation optical system is [ both ] cata-dioptric system according to claim 5 or 6 
characterized by being formed so that the incident light to the aforementioned lieberkuhn of 
the aforementioned 1st image formation optical system and the reflected light from the 
aforementioned lieberkuhn may be passed. 

[Claim 8] Cata-dioptric system given in the claim 1 characterized by arranging the field lens 



in the optical path between the aforementioned 2nd image formation optical system and the 
aforementioned 3rd image formation optical system, or any 1 term of 7. 
[Claim 9] The aligner characterized by equipping with the cata-dioptric system of a 
publication the claim 1 for forming the image of the pattern formed in the illumination system 
and the aforementioned mask for illuminating the mask set as the 1st aforementioned page on 
the photosensitive substrate set as the 2nd aforementioned page, or any 1 term of 8. 
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Publication Title: 

CATADIOPTRIC SYSTEM AND EXPOSURE SYSTEM PROVIDED WITH THE 
SYSTEM 



Abstract: 

A catadioptric system comprising a first image forming optical system (G1) 
having a concave reflection mirror (CM2) and a plane reflection mirror (M1) and 
used to form the first intermediate image of a first plane (R) based on light from 
the first plane, a second image forming optical system (G2) having a concave 
reflection mirror (CM3) and a plane reflection mirror (M4) and used to form the 
second intermediate image of the first plane based on light via the first image 
forming optical system, and a third refractive type image forming optical system 
(G3) for forming the final image of the first plane on a second plane (W) based on 
light via the second image forming optical system. 
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■fi. =5rfc. 0 0fcJBW3C**I LkcOS^« 
iit-i/y/ (TOft) ■ca^SiirtJ'). XMl oo 

x*m.m%b'co*ft&fizx'MMZtix^hi)\ 

[0037] Uf-^/URtt, Is+fJHtuUyRHi-ftl, 
X. V+flVXr-isRSMZii^XXYtm^mz 
RftZtlX^h. U1~9>l<R iZit&lfi-KZJH - ytf 

BtfLZtixh*). ^-ymm^Wcoo-hxumz^ 
xma*GL&r>Yijmz®^xfflLZii? 
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tx^xtmzti&owHmnztii x oizmti&tix 
^4. 

[00 38] un)isRizBfcztiti^?->frt><r>yt 

X'bh*?x>\Vf±.\ l Z\s+9tVrt9-V&*ffijSL-th. *f 

»3*itus. L"t. \s^?)VR±.x'<n ! m#.<?)m*n 
mmzmmznm-rh x o iz s ^xaw±t{sx*i6j 
fc»oT«a*WLJiLoY*isifciaoTJSias:^rt4*g 

^#^3ftl$£^-y$iA«$ii4. fi^Uf 
ffi (-t^^XYTffl) Jc»-5TZ<Wc«^BWiTsrig'C 

wiFizx ixftrnztiRiommztih x o izm& 

[0039] H3tt, Vx>\±bZB&Ztl&&Btt?>® 

m*tmx& 4.H3 iz^-tx o iz. zmmx-te. 
m^mAX2^^t uz^mA (&±®miztfm) 

or. mmiAX2frc>-Yiimzm>bit:{ZLmzi>ji 

ill>. £<rT\ SB»ll3lfi««ER<0X*l*I^)*SttLX 
T'&O. *Wj|6]tf)i|$«:LYT'$>4. 

[00403 Ltztfix. miiz^-rxoiz, vi-tiv 
tcie»ii*fa«E RfcttfiLfc** sfe«ktf»#*irf 

4®»*^BaB»a« I RWPJRS fit US £ t fcflr 4 . 
»AX2*»^+Y*|6i(c«^Lfcffl{Sfc:0fa«** 

[004 1 ] ttz. m^m^mxn, &m&%p 
tzmm (zmtmx-imismmmMD tut 

*) x AffcKTC ( » 1 SSttWTtt y x 

L3 1 2. m2HJgfi?IJT'(i^yXL3 1 1 ) fc^tlS 

®£«ft$*vc^4. 

[0042]$ 4>fc, BPJI*3SR I Lfc&f^&P L 
fc<7)S^v^3t»t« s w-f?;URi3j:tfk-f?;i/XT 
->-'RS&i:'#ii»M$*i-CU4#, W^n/Rfcitfl' 
*9)VXT-VRSti:)i-km$i%m$h'r- i sV7 

v^4. 



[0043] Sffcte^aPLfc^xAWfcaiBfc) 
«u#Rfc»i» -)iAWt>J:^xA^f-yWS^' 

J&lBISflTV*** 1 . •>x^Wi3j:^xAXx-> ; W 

IC, ft^ OOj&^xAWxT'^^^ftfcH-? 
fi£$*lTU4. 

[0044] J^Lfci^tc, fiM?lPLCJ;->T 
$5£S*l4 l^?/UR±<»Jfgt£fc i^xAW±« 
H^li ("«r*)%Se»«3lMi«ER) {4. Y#[fljfci& 

iV=?mt(Rl F, WI F) &if£fflVvCWf-?/UR 

fSWfcJ:VBgWii^m*l^*i5^Y*i6it»oT 
W-7;UXr-i''RSi:'>x>'v*x->''WSi:£, tAf> 

o^xAWcr)^3E* (9ttft) tc«tfc*$ 
[0045] «dtWfc*iV^» *fMBORWJB*f3lS¥ 

mb%&mw**put. mimizmwztitiu* 

mm i »flbi6¥*G i i: . m 1 ^^^g i tit 
Ltiffizm^xui-7)URw?-y<7)&2'pfflmz 
Btffr&tzto<vmi®vmm2mm%&%G2b. m 
2mm»»G 2 tit itimzm^x&2mzmm 

tlt:' x /xJ\W±.l l zUi-?jWS?->cr>m$iM {\si-7)l> 

[ o o 4 6 ] a**. &m&mzt>^x , m i tsiftM^ 

G 1 9M 1 ¥®RI*«M 1 Sr^< -t^T«*^awe «t 
2««3fc¥3&G 2 iOSS4 ^PffiKltMM 4 ^ »< "t^ 
Xm&Wm. SSl^ttAXUCfBoTBSSfir^ 

aWJi. m*«AXlfcfi3rt4fiS23lfl|&AX2fci& 
-pTEa$ilTU4. $4>t:, »l*S«3lfi¥*Gl k» 
2 ^mt^lkO 2 1 (T>ffi<r>mt* IZW, 1 7 < -)V YVV 
XaWSfU »2tt«3l69»G2i:II3IS«afi*»G 
3 1 ^|ffl«3tt»«t»fc» 2V4-)VYV VXimWZtiX 
^4. 

[0047] #nsfi»it:t3v^ . ^mm^k p l s-m^ 
■fht^xnimxfrm (wxm) iz\tm* (c 

U— f %<7)ffla*>(M&i. 15 7. 6 n mt'ft 0,15 
7. 6nm#jfi^tiV^-CCaF 2 <7)®Jff${i. +lpm 

OlfciaWfcJbfc 0 - 2 . 4 5X1 o-«*>w£-csai:u 

- 1 p m«)«[jaBfl:*fc o + 2 . 4 5xi o - 6 m\&x 
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Sftt*. mwi-lt. 157. 6nmtfififc*SWt. 
CaF 2 i»f$CD#ffc (dn/dA) {J. 2. 45X 
1 0- 6 /pmTS>-2.. 

[0048] L£*^T . S-gftflHctJWt . W«6 
157. 6nm^Jttl»CaF 2 (7)S5f^{il . 5 60 
0 0 0-Cfc*. 157. 6nm + 0. 4pra= 

157. 6004 nmlZttt&CaFinmtftm&l. 
55999902*1. 5 5 9 9 9 9T'£> 0 . 15 7. 
6nm-0. 4 pm= 1 5 7 . 5 9 9 5 * nmCJtt £ 
CaF 2 tf)®#r$til . 56000098*1. 560 

0 01T'£>I>. 

[0 049] 4HtttWfc*iVvt, ^W. ftW 
fcSI$r#|Sj0>K$ £y k L. ^SfllMfcfcft £8 

ofcggai /ft ) £zk U Wlff^ rtU 

*, WT<*Ua) "C*$*l*. 
[0050] 

z« <y«/r)/Cl+ <1- (1+*) • 
y2 / r 2> i/2] + c 4 • y4+C 6 • y6+C 3 • y8 + C 

io-y 10 (a) 

UfflHtfteWfc * EPSrtt L X ^4 . 
[005 1 ] CHI HMMD 04 (i. H 1 mtmizfrfr 

immvr%&% (m%¥%PL) nwxms&iK 
« i y-mmm it. mi w-mmmM 1 {una®* 

fitffclE^-XrtXl'yXL lit, MIHIk>XL 1 2 
k. mi ;s FffiRI 5 f^MHI|{clHMSr[fii(t^2IHIffiRSt 
^CM2t*^^$tlTV^|,. dT'. ]EM-Xt}X 
WXLl 1. WDfll^yXL 12. *jJ:tfi&2EfiIiR» 
g|CM2t2. H^****! #»AX 1 K&oTH** 

[00 5 2] 4fc, »2IS«3ie¥«G2tt, SgllSffift 
1 «*»^3e«JtfT*|6lfcSBoT . m 1 »«3t^5R 
Glfi!ltlHIffi^t6](t7tm^-X*XUyXL2 1 k. SI 

1 £&ft^G i sKccasi iwtfc* 3 ihibew^ c m 

3k, g?4¥fflR8^M4k^1fl£$*rC^.£>. H£ 
T, fl^-^*Xl/yXL2 l*Jilfl(t3D!]iBRit«lC 

[00 53] $^>tc, »3»tft#¥*G3li, 

yxL 3ik. ui-ftum&mmftcowmimftin 

4k. ^^;MUC^ffl«^d!i®5rl6lft^t^-x^ 
T.pyXL3 5k. Uf-?/MBfci!i1B«:l»l»tfcjE*-x 
#7.l^yXL3 6k. HPSOASk. u*?/Hfflfc# 



^ffi#<DiM£faJt»ai/yXL3 7k. 
Hfl®5r(6]{t?tiE^-X^x^yXL3 8k. ^x^M 
WW«^flffi^|6lWcWfl^yXL3 9k. SSOU 
yXL3 10k. ^x^fi!l«M^iaSS:|6lft^IE 
^-^*Xl/yXL3 Ilk. MflUyXL3 1 2k#> 
£>fftfi£$ftTO&. UyXL3 1~L3 12 

14. H+IB»Sr»23fcttAX2fci»->TB+±«!l (W- 

[ 0 0 5 4 ] *t>. SB 1 &m&&G 1 k£ 2£&ft^ 

^g 2taw>m#Mt* m i wh*#**g i mt>t> 
xommftizftix . mis«3^^Giwcmffis- 

lWcjE^-X#7.lxyXL4 1 k. $l£tt£¥$G 
l ffllfcflSi £ fflltfclE.* yXogptfu yXL 

4 2 fc0»fc«Mt5*UfcSll 7 -jH*^yx#E1BS*i 
•COS. -T^*>. IE>-7.^7.l^yXL4 lfcitflE 
^^^^^yXiOa5#U>-XL4 2Ji. SSlftffllAX 

[0055] IE^^7.^^UyXL4 Hi. IE 

t-XtiXUyXLl ItmtWXX'b^X. 15213 

aiRStttc m 2 ^AJtaws J: 2 wmmmc M 2 

<7)SS#l^XL4 2ti. H2EMSW^CM2^0AW 

je^asas <r t % < . m 2 Drastic m 2 

[00 56] ifc, »2ttttaifi ! ?iRG2k*3IS«*? 

timizimmftnemzmtm&vyxL 51k. 
i^f-^;nitaa^^Jt^i^-^^xi^yxL 5 2 

k. ^xAi!|^^ffitt<7)fl®|-|6]tt^iE>-^^^^ 
yXL 5 3 k#»4>fffi£«* *l^H 2 7 -f —)V Y V VXm. 
mtlX^l. ZZX\ U>XL5 1~L5 3ti. H2 
3H*AX2fc»r>-C0'Wtffll (Pf-^/MH) *^JifcE 

[0057] x.mi mtmx »±, uf-^^R 
&t><7W>K m 1 ¥®Kit^M 1 -cR«$*ifca. ie^ 

-X^UyXLl lfcil/PIHl^yXLl 2S:^L 
T. m2[MIMSftfMCM2^AS ; f-r§. H2D3ffi^lt^ 
CM2t'Rlt$a^3fe(4. <-)VYV>VX (LA 

1 . L4 2 ) l^?^?-y<D35 1 *Otlfr 

»lfrf6. niyi-frYVVX (L4 1. L4 2) C9 

\syxL2izirix. m\mmmcM3izmt 

[0058] »3D!MRIf«CM 3TBat*iUfe*li, 
ft^-^xuyXL21S:^tT. S&4¥®RStflM 
4 iCAItf 4 . 814 TBRtf&M 4 ?R» $ tltiMi. 

4-)VYVVX (L5 1~L53) *\,ZV1r?)\> 
/*?-y<7)&2tt>fflmZB&t&. &27 4-)VY\sV 
X ( L 5 1 ~L 5 3 ) +fc»«Silfe»2+IBflW»6^> 
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mi, »3*S«3t^RG3*«lS'tft#U>XL3 1- 
L3 1 2£:frL-C\ *;x.'\W±_lzuj-?jW!?-><7)Wi 

[0059] &<7)& ( i ) m i mtewca^sRSt 

Ogftft*) £\ NAJi&fll (>)xAi) BJPRt, A 
Ji^xAW_L-t'?M ^-^'-t-^yH FWI-f&fc^ 

S\ LYtt|»MS3tfH«ERWY*iftlteiaofci- 

[o o 6 o ] a*:, m ( i ) tf^asttisTcKfcv^ 

ofcffi<9)Itf£\ SeS2#7A^rte#ffi<D|8lWI (# 
«9^K(21Ij±»¥@ : mm) Sr. W,3i]vi±<?> 
(±SK7C) 

A= 1 57. 6 nm 

£=1/5 

NA=0. 84 5 

A= 2 0mm 

B= 1 00mm 

LX=22mm 

LY=5. 5mm 



m 


f# r 


d 






290.026586 


i 


00 


-10.000000 


2 


-375.61418 


-69.999996 


3 


-8384.72157 


-577.410812 


4 


3695.39575 


-15.430078 


5 


-1011.27343 


-20.000282 


6 


488.06850 


20.000282 


7 


-1011.27343 


15.430078 


8 


3695.39575 


577.410812 


9 


-8384.72155 


69.999996 


10 


-375.61418 


1.000000 


11 


523.29394 


26.651917 


12 


7089.68959 


776.202894 


13 


-233. 13196 


12.344063 


14 


-782.75388 


20.000264 


15 


-397.38457 


-20.000264 


16 


-782.75388 


-12.344063 


17 


-233.131% 


-730.717730 


18 


00 


200.000000 


19* 


485.08331 


29.459002 


20 


-3575.98802 


1.000000 


21 


233.35657 


29.671010 


22 


486.59435 


92.567882 


23 


-2726.09488 


15.000000 



BRSt^M l*»^2D3®Rlt«CM2^3fc»4'fcJ: 
tm 3 DOffigjtt^C M 3 *fc»4 TffiEStliM 4 ^WJK 

[ 0 0 6 1 ] ifc. JH 1 - j TEttS ftfcft^ffi 

( 2 ) £*j\,vt Jb3**)*lBiP3*"C**. 
[0062] 
[111] 



n 

(ftlTlifRIMlMl ) 
1.560000 (W-yXLll) 

1.560000 (l^yXL12) 

(^2DflffiRftfMCM2) 
1.560000 (WSXL12) 

1.560000 (l/yXL4 1) 

1.560000 (PyXL4 2) 

1.560000 (l^yXL2 1) 

(SS3Gfl®RSt&CM3) 
1.560000 (l/yXL2 1) 

(^4¥®RW^M4) 
1.560000 (l/yXL5 1) 

1.560000 (l^yXL5 2) 

1.560000 (UyXL5 3) 
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24* 


-905.37791 


189.879636 


25 


171.44052 


18.057863 


26 


230.14097 


81.533597 


27* 


-134.73026 


23.510345 


28 


-3198.32252 


19.739819 


29 


200.39557 


15.000000 


30* 


155.44391 


11.006083 


31 


214.60791 


43.765233 


32 


-552.06075 


4.884579 


33* 


273.28545 


15.000000 


34 


169.26001 


49.818640 


35 


206.47284 


28.337440 


36 


512.08579 


56.625033 


37 


00 


29.862740 


38* 


307.92600 


29.246184 


39 


-1614.99027 


1.000000 


40 


339.56596 


15.002529 


41 


428.85314 


1.000000 


42 


292.93034 


55.380125 


43* 


-365.29687 


4.141093 


44 


394.28173 


53.678655 


45 


-1442. 13457 


2.718799 


46 


112.27860 


28.030508 


47* 


314.25185 


6.015629 


48 


666.58142 


53.355715 


49 


-1471.85947 


6.000000 









(#£fcffir-?) 
1 9ffi 

k = 0. OOOOOO 

C 4 = -0. 1 78149X10- 8 

C 8 = 0. 4685 1 6X1 0-!8 



1.560000 (UyXL3l) 

1.560000 (U>XL3 2) 

1.560000 (UyXL3 3) 

1.560000 {U>XL3 4) 

1.560000 (U>XL3 5) 

1.560000 (U>XL3 6) 

mam AS) 

1.560000 (]s>XL37) 

1.560000 (l^yXL38) 

1.560000 (l^XL39) 

1.560000 (1^XL3 10) 

1.560000 (UyXL3 11) 

1.560000 {V>XL3 12) 

C 6 = 0. 405049X 1 O" 13 
C 10 =O. 885923X1 O" 24 



24ffl 

* = 0. OOOOOO 

C 4 = 0. 1 18099X 1 0" 7 C 6 = 0. 43 1 921 X1 0" 13 

C 8 = 0. 58224 9X 1 0" 18 C l0 = -O. 416199X10" 22 

27E 

k=0. OOOOOO 

C 4 = 0. 1 3098 1 X 1 O-7 C 6 = 0. 14709X10" 11 
C 8 = 0. 286 1 38X10" 16 C, 0 = O. 824171X10" 21 

30ffi 

k=0. OOOOOO 

C 4 =-0. 22 1 086X1 0- 7 C 6 = 0. 485234X1 0" 12 
C 8 = -0. 443606X10" 16 Ci„ = 0. 674 127X1 0" 21 

33B 

at = 0. OOOOOO 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 
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C 4 =-0. 387569X1 0- 7 C 8 = -0. 1 1 7576X 10-' 1 
C 8 = -0. 21 6249X10-' 6 C 10 = -0. 1 353 14X1 0-20 

38ffi 

xr = 0. OOOOOO 

C 4 =-0. 324 1 7 1X 1 0' 7 C 6 = -0. 600865X 10" 12 
C 8 =-0. 8680 14X1 0" 17 C 10 = -O. 206 122x1 0-21 

4 3ffi 

at = 0. 000000 

C 4 = 0. 4 1 9536X1 0" 8 C 6 = -0. 141122X10" 12 

C 8 = 0. 403164X10-" Ci 0 = O. 30786lXlO"2i 



47ffi 

at = 0. 000000 
C 4 = 0. 36693 2X1 0" 7 C 
C 8 = -0. 386388X 1 0" 16 
[00 63] II 5 £±1/06 (4. fdl^MsffiiziHpiR 

X. YtifltK (mm) tTHLX^h. JR£l5l*>&9f 6* 

&4 o fc, * i mmmxii. wow 157. 6 n m± 
0. 4pm^«3(aetstLr. t&*>*> 1 5 

7. 6 nm-C^MRO. 7 p m<7)F 2 U— !f3fcC*tl, 

r. mmtf&mzmiEZiix^hzktfhfr&. t 
fi, #mm. faHi/ 3 y 

( stf&jRM ) mmmumz& \&mt x'&mzniEZ 

[0064] C»2imM) H7I4, a^UfcHfc*** 

sRsaiff*?* (s»*?«pl) vuyxffitftz* 
•tmx'h * . h 7 flDRwanf v vt , » ns« 

ft¥&Gl(4, Uf-^;HI*»6*<0Jiff*|6lfci&-3T, 

s i tbsrihsm spwmmM i ffli^flffiSr 
i^ift^jE^-x^x^yXL i i mm^yxh 1 2 

t . « 1 ¥®KStgiM l VHzWBt:mWz3i2Wa8M 
mCM2bfrt>mfSLZtlX^&. ZZX\ JE*=-Xi}X 
uyXLl K MDguyXL12. fc4.tfS&2[H]fflKJtt 
&CM2J4, H+* 3 MrJBl3lfittAXlteieoTH't>*r 

[00 6 5] *fc. *2tt«#S«G2UU SS51*SiIft 

i Mfrwommftiz&ix . m 1 ««3t*» 

1 eft#¥SRG l {ffldDOffiS: |Si»«:S 3 MRItllC M 
3fc, S4¥iBES^M4fca»4>fllJ£3ivO*. ZZ 

x\ n*-x*xisyxL2 iaxx/fH3\sms(j»mc 
M3t4. mmAxuz®->xmtzmfrt>mizm. 

[00 66] ZblZ. *3tt«3lfi*»G3«, 1^?^ 
yXL 3 1 1 . l^f-7/Mi(;:#i*®#<9flB$:fi(t£M 



= 0. 458258X10" 12 
C 10 = -O. 274 1 50X1 0" 19 
MHU>-XL3 3J:. Mfll^>-XL3 4i:. V+fMA 

\,zimmik<n£ffi*$\\itzm\\' yXL 3 5 fc , u*? 
/mteOffl £ fa(t£IE> * U ^X L 3 6 . BHn 

i^yxL 3 7 i: , vx^mizimmvt'D&mzftiirtim 

{hUyXL3 8b. mih^yXL39t. ?xAflgfc:# 
imttnWftZftVfcjEt-XtXUyXL 3 1 0 1 , 

yXL3 1~L3 1 1(4, 04>ttia*»2*ttAX2fe: 

4. 

[0067] m 1 fe&ft^G 1 t%2&m%& 

jkG2t v)R<nmwz\±. m 1 *§«3&^g i ma^ 

3(W)Jtff*|6lfc:»o-c » m 1 *S«#¥*G l flue!!!®* 
(6l(t7tiE^-X^XPyXL4 1 fc. UlitSffift^G 
HUlCflffiSrlSltt^iE^-^XU^XcoSP^V^XL 

4 2tfrc>m&ztifzm y 4-)VY\syxtmw£ti 

X^l. -ftchh. JE*-x*x]syXL4 1}5£ViE 
*-XtXUyX<r)&ftUyXL4 2\i. Hl3tWAX 

[0068] ZZX\ TLt-XtiXVyXLA 1(4, IE 

*-xtixuyxLi ltmiuyxx'b^x. m2\m 

WKftimC M 2 W Altftfc 4 « 2 Dfl®£W8C M 2 

eDgB#l^XL4 2(4, m2\mmmcM2^cr,xM 

#£jKSS-£4£i:*<. »20fliSR«f|CM23&»4.O 

[0069] a*, m2ta®%&m2tm3m%& 

^ymOlfcr^ffi^flS^lfiKt^MeiUyXLS 1 fc, 
Uf-^;HBI(=flffl$rl^(t^E^-X^Xl^^XL 5 2 
^^^/m(^«iS^Ci®$:l6](t^M£i^yXL 
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TV^. ^CT's UyXL5 l~L5 3ti, SS2ftWA 
X2fc»-»'ceM'±fll a^UfcEMSft 

[0 0 7 0] LtaPoT. JSlJOtWTtt, V1"7)VR 

»i 3 PiBRirtiMi'CRatsnfca. jex 

T. »2D!liBKWiCM2fcAlrt-4. H2G!IffiK3tgi 
CM2 ?R»S*lfc#tt, g 1 7 < -7U H ( L 4 
1. L42)<OftmzU1-?JW<?-y<D&l*f%m 
MfSL-th. 9M7 4-)VYV>X (L4 K L4 2) <7) 

]syXL2l*itLX. »3DfliBRj|t«tCM3fcAI«- 



[0071] m3DflffiRSt^CM 3-eR»3*ifc#»i. 

ftpt-^^u>XL 2 1 &ti,x* m4¥-m%MMM 

4fcAIW*. «4 3 FiBR«WIM4-eR«S*ifc*li, 
m27-f-7l/HUyX (L5 1-L5 3) ^ififlMCl/f- 
?;l^?-y<AMl2+ia&£®j£-tS. H2 7-f-^K 
l^yX (L5 1~L5 3) £7«fi^^$^^2+ra 

L3 1~L3 1 lSr^-LT. ")xAWiKUf;^V 

[0072] 8W>* ( 2 > fc» «2«tt0«Z^&Ktt 

[0073] 
[«2] 



A= 1 57. 6 nm 

0 = 1/5 

NA = 0. 84 5 
A= 2 0mm 
B= 1 0 0mm 
LX=2 2mm 
LY = 5. 5mm 

1 oo 

2 -375.77476 

3 -8471.57979 

4 880.34723 

5 -1526.15631 

6 430.44124 

7 -1526.15631 

8 880.34723 

9 -8471.57979 

10 -375.77476 

11 392.76058 

12 1108.55246 

13 -228.90899 

14 -747.58067 

15 -395.97377 

16 -747.58067 

17 -228.90899 
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20 -657.97921 
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-20.000181 
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221.00795 
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109.74451 
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-777.78439 
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27ffi 
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30ffi 
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C 4 = -0. 183841X10' 6 
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33ffi 
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<7)^?-ymm.%mzmmKtz> <«#is) z 

biz**). 7 ^of;qx (*»**^. JgtflfSH^ 
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'i%lffi<7)^&cr>~MlziZ m 1 0tf)7o-f-A>-h£# 
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W&W-ym ZBtiLtZZblzX^X. -?4?nf' 
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-7 4 )l?-BtfLXU4 0 2^ff-fS . 
[0 0 82] ftfc, *5-7-f/^-»ja6lS4 0 2T 
{±. R (Red) . G (Green) . B (Blue) *C*fjCLfc3 

fca^T^SEBSfflfcEfll 7-7 * *# 

aw-a. -etr. ^7-7^^-^1^402^ 

fc. •b;Wi»4TIS4 0 3 3&^lff3n4. -fe/Wfi»£ 
TIS4 0 3Tte, J*?-yBf8XM4 0 1 KTtlSrfl 

B&Lim4 0 2 £T# htltztv-7 4 )v-?-mzm^ 

xm&^*>v m&w) £m*-±x&. -timx-frx 

184 0 3T»i, miK. n?-yB$OM4 0 1 fcT 

nbixtzm&w-yiG-r&m&ttiy-yiM- 

B&IM4 0 2\,ZX%hiltzijy~y 4 )V9-t<rmz 
M&Z&XIX. mfo**fr M&W) *Wtt&. 

[0083] znm. ^ i JsL-)um^-±xxm4 o 4 £ 

X, m&iLX htiUffik'ilA' (i&fa-W co^Wlft 

nxmm^^ttx^i^t. ±j*o?8*«*« 
s. 

[ 0 0 8 4 1 z& % ±M<mmmxi±. 1 5 

7. 6nm<?)ft£{£ia-r6F 2 ^-- f$rffl^TV^*\ 
CiU:|lB£S*T.6«rJ: 3 5:<. taraS248nra<0 
3fc£ft&t6 K r Fx* f 1 9 3 n m(7) 

7fc£«&-f S A r FX* i^V f 1 2 6 n mff) 
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[ 0 0 8 5 ] ifc, ±^<^HSt®ffit-tt, 
ORES*.*.: b%< . -J£JSftM^fS3^fi?>&f^ 

X*£h. 
[0086] 

mL<n&t£^mk*Mtf&tthv>x\ vyxmzm 

S-T i - 1 » i: 1 8 0 n mOT?>a 

£stwHfcB«*>*£ffl v vt o . i m m&To&mmz 

y^Axtyxzmfthzt. tixvwmmmo* 
[oo87]$ ^>(3, *m0B®tmm&&*Km 

180nmJ-Mffiffl^-C, 0. l/imOT^if 
l^rffl^T . Kb UfO . 1 ^ mOT*>BH!MR?J%#$r 
[Hffi<0fSm=3:iMB/1] 

[Hi ] *m0KMamtt<»mm%m&£mi 

•fhtz*><7>mX'bh. 

m2] *mcr>&mmmi l zfrfr&mm%&%ztk 
m&&b ^xmuznmmsri^m^mm^ 
tmx-hh. 

[03] v ±>\h\zm&zixmwmmM& (?% 
b*>n®mm®) bmmb<ommi^tmx' 

[04] mimmtfrfr&mmiftiem osmk& 
&pu couyxm&^-tmx'bh. 

^■?mx'hz>. 

&pl) <7)vyxm&*^'tmx'h&. 

[08] m2HfiSWIfc:*^'&KtfS*f3e^^<7)fflJ|XII«: 
*-f0T'*l.. 

[ 0 9 ] $ 2 UttftNctob* RSta#f*^»««l«ll* 
S1"0T'^>I.. 

[010] 7^nfA'^!:Lt«¥S«cfAMX^ 
[01 1 ] 7^nfA^t LT^ B ^^^# 
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